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. 147 . 147 . 
l13yqemno pacnaaa Gd- Eu nocamueu pSill pa6oT, Ha116onee non-

/1-3/ 
Hhie· aaHHbie o cxeMe pacnaaa nony'leHhi a pa6oTax ·, l13MepeHI1e MaruuT-

uoro MOMeHTa B036y)KlleHHOI'O COCTOSIHI1SI 625 K3B 6binO npoaeaeHO B pa6o-
/4/ ' . 147 

Te • H11)KHSISI 'laCTh cxeMbi aoa6y)KlleHHhiX cocTOSIH11li Eu 
1 

npetlliO)KeH-
/3/ . . . 

HaSI a pa6oTe AaoTI1HOli 11 ap. 1 npeacTaaneua ua puc. 11 rae· yKaaaHbi, 

T8K)Ke H8lll11 peaynbT8Tbl no 113MepeHI110 yi'nOBb!X•'raMMa-I'aMM8-KOppenSIU11Ji, 

HaMI1 npoaoa11n11ch 113MepeHI1SI yrnoahiX KoppenSiuuli raMMa-KaaHTOB c 

3HeprueJi 396 1 765, 893 11 1130 K3B 1 COBll8ll810lll11X C H81160nee 11HTeHC11BflbiM 

I'8MMa-nepeXOllOM 229 ·K3B, 

Ycnoaug 3KcnepuMeHTa 

I1 cro'lH11KOM cny)Kuna raaonuuueaaSI 4JpaKUHSI1 BhJlleneuuaSI H3 TaHTano

aoii Ml1llleHu, o6nyqeuuoli npoTouaMu c aueprueli 660 Maa ua cuuxpounKno

Tpoue OI1HI1 B ny6ue. B HCTO'lHHKe, KpOMe 
147 

Gd , npucyTCTBOBl.tnH B oc-

. 149 Gd ,. 146 Gd I1 O HOBHOM .. . • 3MepeHHSI npoaoaunuch a Taene Slllepuoii 

cneKTpOCKOnHU H p8llHOXHMHH flHO B ny6ue, 

OpuMeHSinacb aaToMaTu3upoaauuaSI KoppenSIUuouuaSI ycTaHOBKa c aay-
/5/ . 

MS! 3HepreTU'leCKHMH "OKH8MH" C npnMeHeHUeM CUHHTUnnSIUHOHHOI'O KpHC-

Tanna NaJ(TI) pa3MepOM 40x40 MM H nonynpOBOllHHKOBOI'O 'Ge (Li ) -



3 . ' .. .·• 
neTeKTOpa o6~eMOM 50 CM C paapellieHHeM 5 K9B nnn nHHHH 662 K9B 

187 -Cs • PaaperneHHe BpeMeHHoro TpaKTa cocTaBnnno 60 HCeK. -

OnHo OKHO cneKTpo~eTpa (TpaKT c NaJ(Tl) ) ycTaHaB1niaanocb Ha 

raMMa-miimro 229 K9B, a BTOpoe - pnnoM c aToii rinHHeii nnn onHoBpeMeH

Horo aHanuaa COBnaneHHH 0 CBSI38HHbiX C perHCTp8UH9H KOMnTOROBCKHX 

raMMa-nY,'Ieii oT BbiCOKOaHepreTH'IeCKHX raMMa-nepex~noB. PerncTpnpoBanucb 
. 0 . 

coBnaneHHH nnn yrnoB 90, 135, 180 H 225 • BpeMH aKcnoauunn Ra Ka:lKnoM 

yrne cocTaBnnno 2 MHH. S' 

HR~opMaunn HaKannuBanacb B BOCbMH yqacTKax aBTOMaTH'IeCKH paane

nneMoii ·naMSITH iD24-KaHanbHoro anannaaTopa. NTA-512B. 

llony'le!IHbl9 RSMH 9KCnepHM9RTanbRbi9 3H8'19HHSI K09~~HUH9HTOB ~yHKUHH 

yrnoBoro pacnpeneneHHH A 2 H A 4 uccnenyeMbiX raMMa-i<:acKanoB npu

BeneHb; ·B Ta6nnue 1,. rne BBe.lieHbi nonpaBKH Ha coBnaneHHSI c KoMnToHoB

CKHMH raMMa-ny'laMH 0 cny'IaiiHb19 COBnaneHHSI, TeneCHbl9 yrnbi H 9~~9KTHB-

HOCTH neTeKTOpOBo 

Ta6nnua 1 

n . . . . . . . . . . - _t47 E 
aHHbie H3MepeHHii yrnoBbiX Koppennunii B pacnane u 

' ~ ' . 

KaCita~ {KSB) A2 A4 

396 - 229 -0,016±.0,008 +O, 004±.0, 015 ---
·_765- 229 +0,022±_0,013 . -0,018±_0,024 I 

893 - 229 +0,008+0,011 -0 ,004±.0 ,021 

1130 - 229 +0 ,009±.0 ,014 . -0,016±_0,028 
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5 K9B anH nHHHH 662 K9B 

JCTaBnHno 60 HCeK; 

(TI ) ) ycTaHaBnHaanocb Ha 

Toa nnHHefi anH oanoapeMeH-
,. ,. . 

Tpauneil. KOMIITOHOBCKHX 

~~rrepex~aoa. PerncTpnpoaanncb . 

1peMH 9KCII03HUHH Ha K8>KAOM 

NTA-5128. 

~aqeHHH K09~~HUHeHTOB ~YHKUHH 

eMblX I'8MM8-K8CK8AOB IlpH

~a COBIIaaeHHH C.KOMIITOHOB

TeneCHble yrnhi H a~~eKTHB-

147 Eu J8CII8Jle 

A 4 

+O ,004±.0 ,015 

j< -0,018±.0,024 

.. -0 ,004±.0 ,021 

~ ~0,016t,0,028 
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Xlt)aKTepHCTHKH OCHOBHOI'O H nep Bbix ll~YX: B036y~AeHiiMX COCTOSIHHH; 
H'T - - , - ~- . • . 

Eu -xopomo .naaecTHhi. Hx MO>KHO HHTepnpeTnpoaaTb KBK OllHoqacTuqHbte - . . ··-·· ' . . _, _. . .. 
COCTOSIHHSL d 5/2 , 'g 'T j 2 . H h t t/2 , . COOTBeTCTBeHHO,HnH K8K. HHnbCCOHOB;_ 

. . ' . . ' .. /6/' 
CKHe OOCTOSIHHSI ,cna60lle!JlopMHpOB~flHOI'O anpa · ~. · . · . . 

B pa6oTe AaoTnaoii n llp.11•31 
aa ocaoaaHHH oTiiomimnR ,Koa~uuneaTo~ 

BayTpeHHeii KOHBe~CHH ( KBK r Ha .. c :..i!Oll06ono~KllX oripea~n~Hbl MynbTH- ' . . . . . . . .· ._ '·, .. .- .. ' .. 

nonbHOCTH nepeXOllOB c aaeprneii 229 · H 396 Kafi, paapSI>Ka!OlllHX aTH: ypoBHH 
.' . -. - . .- -.· ... - · .. -. /" ·, .. ' ' -· ', 

KaK M1 + .< 1% ~2 H M2 +:S 2% E3, ·. ;~ooTBeTCTB~HHOo .3~aK~: Koa¢¢nuneH~ 
TOB CMeCH 8 AnSI a.THX nepeXOllOB OCT~nnc~ HeH3BeCTHbtM'n. Iloa~OMY ,Ha-

MH uaMepSinacb yhwsaSI KoppenSIUHSI KacK:alla (765~229) KaB · c nocnelloaa- .. 

· TenbHOCTbiD cnnaoa 9/2 (D,D)7 /2(D,Q)5/2..' HaiillefiHbtii: ~oa!Jl!JlnuneHT A :i··, yrnO.:. 

BOI'O pacnpelleneHHSI, STHX KB8HTOB. ~~OTBeCTayeT: nonC>~~ienbHO~y · . . . ..... 
' : . . ·. ,. :. : ' ' ' "; . · .. +0,013 . 

8(229 KSB) CO 3Ha;e.~HeM_:_ .. 822.9 =0,~~1;!:.0,055., (~07~8 3 J~29 :~,008~0,007) • ; 
3TOT peaynbT8T BMeCTe C ll8HHbiMH, no,KBK -~ -.· : J103BOnSieT .6onee. 

ToqHo onpe~enHTb npenenbl aaaqeHHii> ~22~ . :K~K +O,{)a6~B22il :~+·0,100 • 

TaK 'KaK o6cy>KlleHne acex ·ocT~nbHhlli liaMepeitabtX Koppen5IIliiit' npna~ 
llHTCSI C HCn~.nb30B8HHeM STOI'O peaynbTaTa,•;~:e~o· ToqaciCTb: SIBnSieTCSI B 

;: 
llanbHeiimeM cymecTaeHHoii. ,· 

' 
Ha ocHoaaHnli: KoppenRunn KacKalla (396 .... 229) ':Kaa'no MeTOllY ApJ,Ica 

. ~;. 

n BnlleH6eKa (pile. 2) onpelleneHa npnMecb E3 · 'K'MynhTnnonbHOCTH. M2. 
,.· 

nepeXOll8 396 KSB: 

. + 0,035 ·:S 8 3 96 ·~ +0,160 
' ,···. 2 : ' 

(0,001 .~ 8 39 6 .. ~0,02~) • 
.. 

:·," 
3Tor peaynbTaT ·aaxollHTCSI a xopomeM· cornacHH c llBHHbiMH no· KBK pa6o-

11,3/ ' 
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' _., . 
036y>KJlefiHblX ·coCTOSIHHH; . - ' 

osaTb xax onao'lacTH'lHble 
·,.t, 

eeHHO.,HnH K8K UHnhCCOHOB;..· 

! :. OTHOWeHHSI Koa¢cpH~HeHTOB 

a~. ()~peneneHbJ MynbTH- .• 

pa3pHiKaJOiuHX 9TH ypoBHH 

eeuuo. _3~aKH: xoacp~uuueu- · 

3~eCTHbiMHe noaTOMY Ha~ . ·.-~· . . . 
;_:229) •. K9B c nocnenoaa- ... 

1ii 'xos¢c!JHuHeHT A 2 , yrn~ 
.. 

IOnO>KHTenbHOMY 

·a~ ~;2~ ~o.o~a:~·gb~r .. 
/1;3/' .. ·· < I 

... • .. ··. · no3aonHeT . 6onee 

+ 0,036 .<8 229 .<+ 0,100 
,, ; ,• - . ·- .. •'· 

;:;_..., 

r()'_T0'lJH06Tb· _StBnsteTCH B 

)>1{~8· no MeTony Apnea 

M2. 

c 'naHHhJMH no · KBK pa6o~ . 
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Koa¢¢HuneHT A 2 KaCKa.[(a ( 1130-229) Kae e rrpe.[(rrono>KeHHH, 'ITO · 
. /3/ • 

. rrepexo.[( 1130 Kae 'lHCTbiH E I , .[(aeT 3Ha'leHHe CIIHHa ypoBHH 1359 K8B, 

paeHOe 9/2- (pHC, 3), CIIIlH 8TOI'O COCTOHHHSI .[(0 CHX IIOp He 6bJn orrpe-

.[(eneH, 
/3/ 

nnH ypoeHSI 1122 K8B e pa6oTe. IIpllBO.[(HTCH .[(ea 3Ha'leHilH CIIHHa: 

5/2 ll nH 7/2 , KoppenHUllSI KaCKa.[(a (893-229) K8e He pernaeT O.[(Ho-

3Ha'lH01 KOTOpaH li3 8TllX eenH'lllH 6onee eepOHTHa, 3TO HenHeTCH cne.[(CT

eHeM OTCyTCTellH O.[(H03Ha'lHb!X .[(aHHblX 0 MYnhTHIIOnbHOCTll rrepeXO.[(a 893 K8e, 
u /1/ /3/ 

Ecnn a TO rrepexo.[( M I c He6onblliOH rrpHMecbiO E 2 ( e pa6ore .[(o-

nycKaercSI eo3MO>KHOCTb 'lllCToro E2 nepexo.[(a), Harnn .[(aHHbie cooTeeTCTBYIOT 

crrHHY 5 I 2 c Koa¢¢HuneHTOM cMecn· ( nnH rrepexona 893 Kae) 
2 

+ 0,095 ~ 0 893 ~+ 0,185 (0,009 s. 8893s. 0,034 ). 

3TOT eb!l~O/l cnenyeT H3. pHC, 4, 

·B saKniO'leHne aeTophi ehipa>KaiOT rny6oKyiO 6naronapHOCTb K • .H. fpo

Moey n B.A. Moposoey sa rrocTOHHHoe BHitMaHHe n 6onblliYIO IIOMOIUb rrpH 

ebiiiOnHeHilli 8TOH pa60Tbi, XHMHKaM n.Hn - sa rrpHI'OTOeneHHe llCTO'lHilKOB, 

a TaK>Ke M.B. KnnMeHTOBCKoii: -· sa ueHHhie coaeThi, 

nnTepaTypa 

1, M.n. AeoTHHa, E.n. fpHropbee, A.B. 3onoTaBnH, B •. o. Cepreea, B.E.Tep

Hepcecmm,.H. Bpsan, H,A; ne6e.[(eB, .H. nHrrTaK; .H, Yp6aHeu, Mae, AH CCCP, 

cep. ¢ns., 30, 1292 ( 1966). 

2, Nucl, Data. B2-4-35 (1967). 

3, M.n. AaornHa, E.B. fpnropbee, A.B. 3onoTaenH, B.O. Cepreea, P. ApnbT, 

r. MyaHOnb, X. lliTpyCHbiH, Msa.AH CCCP, cep.¢ns., 33, 2042 (1969). 

4. M.B. KnnMeHTOeCKaSI, H.A. ne6enee, A.A. CopOKHH. Mae, AH CCCP, 

cep,4JH3,, 33, 2053 (1969). 

8 

5, .H. BaapnmyK, B. )i(yK, 3. Kpyna, B.M. Pasoe, .H. Ca}KllHCE 

. TOenq. DperrpliHT OM.HM 13-5500, ny6Ha, 1970. 

B. 3.E. Bepnoenq, lO.H~HoenKoe. DH.CbMa )i(3T<I>, 11, 281 (: 

PyKOIIHCb rrocTyrrHna B nsnaTenbcK 

7 MaSI 1971 rona. 
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~ rrpearronolKeHim, . 'ITO · 

e crrnna ypoBHH 1359 K9B, 

to cnx rrop ne 5bm orrpe-

H aBa ana'leHHH crruna: 

I K9B He pewaeT 0JlH0-

8TO HBilHeTCH CileJlCT

IlbHOCTH rrepexoaa 893 K9B, 
, III 131 
.2 ·. (B pa5oTe ao-

H8WH .JlaHHhle COOTB8TCTByiOT 

>Jl8 893 K9B) 

inaroaapHOCTb K.H. rpo-

5onbWY!O IlOMOllib Ilpli 

I"OTOBileHUe HCTO'li!HKOB 1 

:. 

B,',O, CepreeB, B.E.Tep

H. Yp5aneu, l1aB, AH CCCP, 

B.O. Cepree13, P. ApnbT, 

pu3., 33, 2042 (1969). 

mn. l1aB, AH CCCP, 

I 
f 
! 
I 

·. 

5. H. BaBpnwyK, B. )!{yK, 8, Kpyrra, B.l1. PaaoB, H. Ca)KHHCKH, C. Cy5o

TOBHtt. OperrpnHT Ol1Hl1 13-5500, lly5na, 1970. 

6. 8.E. EepilOBHtt, IO.H~HOBHKOB, nucbMa )!{STet>, 11, 281 {1965). 

PyKorrucb rrocTyrruna B usaaTenbcKnfi oTaen 

7 Ma.H 1971 ro.na. 

9 



"· 

(H30 -229) K3& 

0.2 !iz~----

0.1 

0 . 
~~o 

!>/~ 
1/'2. \S>~---

11~\p~, -

-0.11 ~ 
0 0.01 0.02 0.03 Q 

Puc. 3. 3aBHCHMOCTb KoaqxtluuneHTa A 2 yrnoBoro pacnpetleneHHSI raMMa-

~BaHTOB K8CK8ll8 (1130-229) K9B OT K09~~llUHeHT8 CMeCH nepeXOll8 229 K9B 

JlnSI nocne]lOBffi'enbHOCTeit CITHHOB: 5/2-7/2-5/2,9/2-7/2-5/2,7/2-7/2-5/2. 

10 

"' •x. /* 
~ 

~· ,{r._<¥ 

:( ...... 
u\,~ 
0.1 

() 

-......... 

·x~ 

n ..... 
-~· ... ·OOU . -~ 41••UOOI , ... \ . ' 

:'"G% \ 

li. \. ·A,• ... , ............ 

_/ ----
'ur\ .. ,-~ .•... ~·r 

;;«, ,u,..-w. IW ) ',:~ •-GI/ 
-.._OIP,~ .\0 !', -ot·~Ocil-.. .0. 

- f ~· ,fa:. ~UIK11 
• , . I 

,_ I ~U1KH·'~\ . ,._:>I .... ·-I \ . ~ ... ,_ ·-
\eft 1 

Puc. 4. fpa~HKH ApHca..;BHlleH6eKa llnH ·onpeJleneHHH .3Ha• 

1122 K9B Ha OCHOB8HHH H3MepeHHH KOppenHUllH.K8CK8ll8 ( 

11 



----------------------------------~~--------------------------------------------------------------------~~-----

------

>2 0.03 Q 

I'nOBOI'O pacnpeneneHHSI I'aMMa
[UIIeHTa CMeCH nepexona 229 Kaa 
5/2,9/2-: 7/2....;5/2' 7/2-7/2-5/2 • 

P nc. 4. fpaqmKH ApHca-BnneH5eKa nnH 'onpeneneHUH 3Hat~e·HuH. cnuHa ypoBHH 
1122 K9B H8 OCHOBBHIIH U3MepeHHH KoppenHUHH K8CK8ll8 (893-229) K9B. 
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